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Background: Many studies have indicated that most immigrant women come from underdeveloped countries,
and this can have negative effects on their lives, children’s adaptation to school, and medical care utilization.
However, there is insufficient literature about differences in infant caretaking, pre-postpartum health care, and
health outcome between immigrant and native Taiwanese populations. The aim of this study was to investigate
the differences between Southern Asia immigrants and Taiwanese women in their access to medical care, postnatal
growth, and infant care throughout the first six months postpartum.
Methods: Comparative and descriptive designs were applied. Immigrant women were eligible if they visited three
suburban settings of the Outpatient Department of Obstetrics and Gynecology and the Outpatient Department of
Pediatrics in Northern Taiwan during the period up to six months postpartum.
Results: Immigrant women appeared to have a lower frequency of antenatal examinations and obtained less
health information from health care providers. However, they did not differ significantly from native Taiwanese
women in maternal body size, postnatal growth curves, exclusive breastfeeding rates or vaccination awareness at
the 6th month postpartum.
Conclusions: Learning strengths from cultural differences between immigrant and native women and closing the
gaps in health inequality are important issues. Despite the limitation of small sample size, the present findings can
be used as references to help health care providers to develop further health policies in Taiwan.
Keywords: Immigrant, Infant health, Women's health, Lactation, Maternal-child healthBackground
Female immigration due to cross-border marriage has
gradually become more common in Taiwanese society.
However, there is still insufficient literature about
differences in infant caretaking, prepartum/postpartum
health care, and health outcome between the immigrant
and native Taiwanese populations. According to the
Ministry of the Interior in Taiwan, up to the end of 2010
more than 386,000 families in Taiwan included a foreign
or mainland Chinese spouse. Emigrants from mainland* Correspondence: meiyen@gw.cgust.edu.tw
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reproduction in any medium, provided the orChina, Hong Kong and Macau accounted for 65% of
these families, with the remaining 35% involving spouses
from other areas of the world [1]. Concerns have been
raised about the impact of differences in lifestyle and
culture on health during maternity and infant care [2].
Many studies have indicated that most immigrant
women come from underdeveloped countries with back-
ward economic conditions, so they are disadvantaged by
race, social class and gender. These disadvantages can
have negative effects on their lives, children’s adaptation
to school, and medical care utilization [3-5].
According to a previous report, cultural differences be-
come evident in cross-border marriages and relocations,
causing disturbances in eating habits, interpersonaltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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worsen social interactions, which include being unable
to go out independently, to take public transportation,
or to go shopping. They also cause difficulties in com-
municating with parents-in-law, which may give rise to
further self-imposed isolation [6]. Immigrants who are
affected may develop emotional symptoms of stress,
anxiety, anger and regret if the situation persists [7,8].
Many physical disorders and illnesses can be attribu-
ted to the conditions described above and to social
maladaptation. Symptoms of psychological disorders
include headache, lost appetite, weight loss, and in-
somnia [9]. In addition, language barriers prevent ef-
fective communication with medical staff limit the
immigrants’ use of healthcare services, and family
members or friends become the major sources of infor-
mation [7,10].
Some studies have demonstrated that new immigrant
women with insufficient awareness and skills about
breastfeeding have a low success rate in breastfeeding
and a lack of knowledge of infant care related to safe
bathing and vaccination. Lower rates of use of healthcare
services such as antenatal examinations and cervical Pap
smear tests have also been reported [3,11]. According to
some studies on the promotion of infant growth [12,13],
behavior can be positively affected by infant stimulation
via body massage and by environmental change. Infant
massage can also enhance the experience of parenthood,
attachment, and positive interactions between parents
and their infants.
Cultural adaptation and the demand for health care have
been emphasized in immigrant-related studies [6,14].
However, comparative studies between immigrant and
Taiwanese women concerning infant care, health outcome
and stimulation of developmental growth are still lacking.
Therefore, the purpose of this study was to compare
immigrants and Taiwanese women with regard to ante-
natal healthcare use, maternal body weight and infant
growth curves during the first six months postpartum.
Methods
Design and sample
Descriptive and comparative designs were applied in
this study. Eligible subjects were immigrant women
who were natives of Indonesia, Vietnam, and mainland
China, and visited three suburban settings of the Out-
patient Department of Obstetrics and Gynecology and
the Outpatient Department of Pediatrics in Northern
Taiwan between September 1, 2008 and August 31,
2010. Immigrant women were chosen by convenience
samples. Taiwanese women selected immediately before
or after the immigrant women from the same healthcare
unit. A similar population size of Taiwanese women was
selected as the comparison group. The inclusion criteriafor immigrant women selected participants who: (1)
were married to Taiwanese citizens and had emigrated
no more than five years previously from their native
countries; (2) were between six and eight months
postpartum; (3) could communicate in Taiwanese and
Mandarin; and (4) were willing to participate in the
study. Exclusion criteria were: (1) premature labor and
infant born with abnormality, (2) under six months
postpartum, and (3) no regular check-up in the study
setting. A sample size of 79 (total N=158) for each
group would achieve 95% confidence in detecting an
effect size of 0.45 using an independent t test with a sig-
nificance level of 0.05. The actual sample size was 150;
11 were excluded because of incomplete data such as
lack of records in the child health handbook.
Procedure and Ethical considerations
This study was approved by the institutional review board
of Chang Gung Memorial Hospital (No 96-1457A).
The purposes of the study were explained to all invited
participants and written informed consent was obtained
from them prior to completion of the questionnaires. All
participants were recruited and interviewed in one pre-
natal and one postnatal time point at a private room of
the above three health institutions. Those participants
who were unable to fill out the questionnaires provided
the information to research assistants.
Measures and data collection
(1)Demographic characteristics of the mother, including
age, marital status, gestational history (e.g. delivery
type, parity and gender), educational attainment,
religion, height and body weight;
(2) Process and outcome of infant care was proprietarily
prepared by the research team according to
observations made in the clinic, a literature review,
and the expert opinions of obstetricians and
pediatricians. This information comprised
breastfeeding, postnatal body weight, height, and
head circumference within 1-6 months postpartum,
types of stimulation used for infant development
such as music, physical massage and environmental
factors, and vaccination records and health-related
information.
(3) Infant health status: Neonatal height, body weight,
head circumference, and vaccination status were
obtained from the records of the child health
handbook.
The content validity of the above questionnaires was
established through scoring by six content experts. A 5-
point scale was used to assess content validity, where 1
indicated highly irrelevant or inappropriate content and
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modified questions with scores of 4-5 points were
categorized as appropriate content. The percentage ap-
propriateness for each individual question was assessed
by each specialist and a content validity index of 0.984
was calculated. In order to enhance the validity ofTable 1 Demographic characteristics between immigrant and
Variables Immigrant
n %
Age (year) M=28.3 SD=4.2





























BMI at 6th month 3
Underweight (<18.5) 4 5.3
Average (18.6~24.0) 58 77.3
Overweight (>24.1) 13 17.3
1 NSD: Normal spontaneously delivery, C/S: Cesarean section.
a Fisher’s exact test.
2Buddist, Daoism, Christian, Catholic.
3 BMI: body mass index (BW/ (height in meter square).measurement, the questionnaires were translated in ad-
vance into Vietnamese and Bahasa Indonesian by experts
at a foreign language institution, enabling the immigrant
women to understand them. Afterwards, five each of na-
tive Vietnamese and Indonesian women were invited to
score the comprehensibility of the questionnaire and toTaiwanese women
Taiwanese t/χ2 p
n %
M=33.5 SD=3.8 t= -7.92 <.001
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adjusted accordingly and an appropriate version of the in-
fant care status was finalized.
Statistical analysis
Data were processed using SPSS software (version 17).
An independent sample t-test was used to compare con-
tinuous variables between the immigrants and Taiwanese
women, and a chi-square/Fisher exact test was applied
to compare categorical data. A two-way mixed-factor
ANOVA was used to examine neonatal body weight,
head circumference and height at onset and at the first,
second, fourth and sixth month after birth, with time as
the repeated-measurement factor and ‘new immigrants’
and ‘native Taiwanese women’ being the between-
subjects factors.
Results
Description of the participants
Of the 161 subjects selected, 150 completed the study.
The average age of the immigrants was 28.3 years
(SD=4.2), and more than half of them came from main-
land China (Table 1). For the Taiwanese women, the
average age was 33.5 years (SD=3.8). The average
durations of marriage were 3.2 and 4.2 years, respect-
ively. Most of the immigrants (66.7%) had graduated
from junior high schools. More than half of them
(61.3%) were non-religious. Nearly all of the immigrant
participants (94.7%) were covered by the National
Health Insurance (NHI) program, and most were un-
employed (82.7%). Body mass index (BMI) had returned
to the normal range by the 6th month postpartum more
frequently among the immigrants (77.3%) than the Tai-
wanese women. All of the Taiwanese participants had a
minimum educational attainment of senior high school.
Most of them had religious beliefs (64%) and were in
employment (77.3%).
Comparing maternal health-related behaviors
There were no statistically significant differences be-
tween the two groups in respect of parity, health insur-
ance and exclusive breastfeeding rates during the first
week, or in BMI values at the 6th month postpartum
(Table 1). The immigrant women differed significantly
from the Taiwanese women in being younger (t=-7.92,
p<0.01), not being as long married (t=-2.2, p<0.05), and
having lower educational attainment (p<0.001) and a
higher unemployment rate (p<0.001); also, fewer were
covered by the NHI (p<0.05), and fewer were religious
(χ2 =9.63, p<0.01). Taiwanese women showed a signifi-
cantly higher percentage of cesarean sections (50.7%,
χ2=26.06, p<0.001) and a higher frequency of antenatal
examinations (100%, p<0.01). The frequency of attend-
ance at learning programs for infant care was higher forTaiwanese women (χ2 =12.18, p<0.001) and their
spouses (χ2 =5.12, p<0.05) than for immigrants.
Comparing child care and infant growth
Table 2 shows that most of the participants in both groups
(immigrant/native) were aware of vaccination-related in-
formation, including the time schedule (98.7%/97.3%),
vaccination types (92%/94.7%), purpose (98.7%/100%), po-
tential adverse effects (84%/93.3%), and management for
adverse effects (83.8%/88%). A high percentage of immi-
grant women were unaware of information relating to
new types of vaccines that were not covered by NHI reim-
bursement (p<0.001). Many immigrants (44%) obtained
vaccination-related information from non-healthcare
personnel (χ2 =7.68, p<0.01). The percentages of women
in the two groups who were exclusively breastfeeding at
the 6th month postpartum were 46.7% and 32%, respect-
ively. In terms of infant sleep, 72% of immigrants and 76%
of Taiwanese women reported regular sleep patterns.
However, maternal sleep disturbance relating to infant
care was higher among Taiwanese women (58.7%,
χ2 =14.36, p<0.001). Regarding stimulation for develop-
ment while the infants were awake, Taiwanese women
more frequently provided auditory stimuli such as music
and talking (84%/68%, χ2 =5.26, p<0.05), physical massage
(64%/46.7%, χ2 =4.56, p<0.05), or environmental stimula-
tion such as outdoor activities (78.7%/29.3%, χ2 =36.74,
p<0.001).
Records of neonatal height, body weight and head
circumference were compared with those published by
the World Health Organization [15]. The results are
depicted in Figures 1, 2 and 3, which show that infant
height, body weight and head circumference were simi-
lar at the time of birth and during the first six months.
Further analysis by two-way mixed-factor ANOVA
showed no significant difference between the two groups
of participants in neonatal height, body weight or head
circumference of infants at birth or during the first six
months postpartum (Table 3, p>0.05).
Discussion
To our knowledge, this is the first study comparing ma-
ternal health-related behaviors and infant care between
immigrants and native women in Taiwan. The findings
demonstrate the importance of respecting cultural diffe-
rences and closing the gap between immigrants and na-
tive women concerning health inequality in maternal
and child care.
Respect for cultural differences
According to the current literature, immigrant women
are relatively disadvantaged in economics, health status,
quality of life, and the use of healthcare services [9,11].
However, in this study, no significant differences were
Table 2 Comparison of infant care between immigrant
and Taiwanese women
Variables Immigrant Taiwanese p
n % n %
Vaccination time schedule1 1.000
Yes 74 98.7 73 97.3
No 1 1.3 2 2.7
Vaccination types1 .745
Yes 69 92.0 71 94.7
No 6 8.0 4 5.3
Purpose of vacination1 1.000
Very important 74 98.7 75 100
Not important 1 1.3 0 0
New type of vacine1 <.001
Yes 54 72.0 73 97.3
No 21 28.0 2 2.7
Receive health information1 .006
Health care providers 42 56.0 58 77.3
Non health care providers 33 44.0 17 22.7
Adverse effects of vacine1 .071
Yes 63 84.0 70 93.3
No 12 16.0 5 6.7
Manage the adverse effect .460
Yes 62 83.8 66 88.0
No 12 16.2 9 12.0
Breastfeeding 1st week .683
Yes 61 81.3 59 78.7
No 14 18.7 16 21.3
Current breastfeeding .150
Exclusive breastfeeding 35 46.7 24 32.0
Full milk 20 26.7 29 38.7
Mixed 20 26.7 22 29.3
Sleep pattern of baby .577
Regular 54 72.0 57 76.0
Irregular 21 28.0 18 24.0
Sleep disturbance of mother <.001
No 54 72.0 31 41.3
Yes 21 28.0 44 58.7
Providing stimulation for baby
Sound (e.g. music) .022
Yes 51 68.0 63 84.0
No 24 32.0 12 16.0
Massage .033
Yes 35 46.7 48 64.0
No 40 53.3 27 36.0
Table 2 Comparison of infant care between immigrant
and Taiwanese women (Continued)
Environmental <.001
Yes 22 29.3 59 78.7
No 53 70.7 16 21.3
1 Fisher’s exact test.
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weight or head circumference within six months
postpartum. In addition, the average infant height,
body weight and head circumference in both groups
were very close to those recommended by the World
Health Organization [15] for ideal infant development
worldwide.
Obesity has been prevalent among postpartum women
in many developed countries. In Taiwan, the importance
of postpartum weight control has been highlighted by
the Department of Health, Executive Yuan [16]. The
ideal BMI for Taiwanese adults has been determined as
18.5-24; a BMI less than 18.5 indicates the individual is
underweight and a BMI over 24 characterizes an over-
weight adult. These BMI values have been provided as
guidelines for public health policies and have been
included in health promotion programs. In this study, at
the 6th month postpartum, there was no significant dif-
ference between the BMIs of immigrants and Taiwanese
women. In addition, both groups showed similar aware-
ness of vaccination-related information such as time
schedules, purpose, and the management of potential
adverse effects of vaccination. Despite the small sample
sizes in this study, the results could provide different
ways of thinking about the health of immigrant women,
especially for ways of respecting culture and assessing
discrimination issues in Taiwanese society.
Many studies have recognized the benefits of exclusive
breastfeeding for the health of mothers and infants. These
benefits include the numerous immunological, psycho-
logical, social, economic and environmental advantages
that breast milk provides; it is also the natural first food
and ideal nutrition for the newborn [17]. However, this
study found that exclusive breastfeeding among the immi-
grant women dropped from 81.3% in the first week after
birth to 46.7% by the 6th month postpartum. This result
was consistent with a study conducted in Taipei city by
Chen et al. [14], who found that the prevalence of exclu-
sive breastfeeding at 6th month postpartum among 210
immigrant mothers was 59%. Additionally, there were sig-
nificant associated factors including breastfeeding experi-
ence among mothers-in-law, and the mainstream culture
of Taiwan. Some studies have demonstrated that immi-
grant women with insufficient relevant awareness or skills
are less efficient at breastfeeding [4,6]. According to
the meta-analyses, breastfeeding promotion interventions
Figure 1 Differences of body weight among immigrant, Taiwanese women born infant and World Health Organization report.
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[17]. This suggests that providing individually-tailored
breastfeeding-related counseling for immigrant women
and their families is an important health strategy [18].
Significantly more cesarean sections (50.7%) were
performed on Taiwanese women than immigrant women.
According to the data published by the Taiwan National
Health Insurance Bureau in 2010, the cesarean section
rate was 38% in primary clinics and 35% in hospitals [19].
During the period 1992 to 2011, the average cesarean sec-
tion rate in all clinical institutions was 35.5%. Concerns
about non-natural birth have arisen from these high
cesarean section rates among Taiwanese women. A previ-
ous study demonstrated that either poor sleep quality or
insufficient physical activity during pregnancy was asso-
ciated with a higher incidence of unplanned cesarean
sections among Taiwanese women [20]. Some evidence
indicates that increased cesarean section rates could be
associated with high risk postpartum antibiotic treatment
and severe maternal morbidity and mortality [17]. This
finding is contrary to that of a study in England, where
Fairley and Leyland [21] reported that caesarean section
rates (17.4%) correlated with socioeconomic inequalities
and area deprivation during the period 1980 to 2000:
women in the most deprived areas were less likely to have





WHO 34.20 36.85 38
New immigrants 33.58 35.62 37
Taiwan 34.13 37.10 39
cm
Figure 2 Differences of head circumference among immigrant, TaiwaAlthough our study design did not assign patients ran-
domly and the sample was small, the reason why Taiwanese
women appear to have a high percentage of cesarean sec-
tion deliveries merits exploration.
Our results showed that poor sleep quality related to
sleep disturbance by children was higher among Taiwanese
women. Furthermore, the exclusive breastfeeding rate
decreased from 78.7% during the first week to 32% at the
6th month postpartum in this group. Does employment,
combined with poor sleep quality, cause the dramatic de-
crease in breastfeeding among Taiwanese women, since
most of them must return to work two months after giving
birth? Small sample sizes and a restricted sampling area
could have limited the conclusiveness of these findings.
Further studies should focus on the relationship between
sleep quality and exclusive breastfeeding rate and the
underlying reasons.
Closing the gap concerning health inequality in maternal
and child care
The immigrant women showed lower awareness than the
Taiwanese women about the new types of vaccinations
that are paid for out-of-pocket (28%), and less maternal
(45.3%) and spouse-accompanied (24%) participation in
learning programs for infant care. The major information






.60 41.05 42.70 
.90 41.30 44.83 





nese women born infant and World Health Organization report.
Figure 3 Differences of body height among immigrant, Taiwanese born baby and report from World Health Organization report.
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vious reports, this may be attributable to failure to ac-
quire relevant information because of language barriers
and less outdoor activity [6,7]. Therefore, the results
suggest that medical staff need to improve the accuracy
in delivering healthcare-related information to new
immigrants, including ensuring that the content of edu-
cation leaflets is comprehensible for them. In clinical
facilities or primary healthcare centers, it would be
beneficial to provide a translation platform or compar-
able resource for supporting attendees to overcome any
language barrier.
Immigrant women also received fewer regular antenatal
examinations (89.3%) and provided less stimulation
(e.g. music, talking, outdoor activities) for infant develop-
ment. These findings are consistent with other studies
[22,23]. This is despite Taiwan’s National Health Insurance
program, which was set up in March 1995 with the goal of
providing high quality, affordable health care to all. In this
study, 94.7% of the immigrant participants were covered
by the program, but that was less than the 100% coverage
for Taiwanese women. With regard to infant development,
cognition can be promoted if multiple stimulations for de-
velopment, such as language, sensory organ, sound, and
ambient condition, are introduced at an early stage
[12,13]. This study has demonstrated that immigrant
women stimulate their infants’ sensory organs less fre-
quently, particularly with physical environmental stimuli.
Lower levels of educational attainment and lower eco-
nomic strata may predispose the new immigrants to
limited learning about infant-related stimuli from media
such as toys, books and magazines. In Taiwan, studiesTable 3 Two-way mixed-factor ANOVA
Health status Immigrant Taiwanese
mean
Mean square F p
Body height (cm) 59.50 61.47 328.72 0.24 .626
Body weight (Kg) 5.49 5.68 2.88 1.18 .281
Head circumference (cm) 39.04 38.99 0.19 0.01 .919involving stimuli for infant development are still lacking.
However, from the perspective of infant care-related
health promotion, professionals with related expertise
should be assisting new immigrants by providing access to
the knowledge and skills for infant-related sensory stimuli.
Limitations
This study has some limitations. First, the data are cross
sectional so they can only describe associations between
socioeconomic factors and health-related behaviors.
Second, the selection of participants was restricted to
the local health care centers in Northern Taiwan within
the first six months postpartum. Further, our findings
might not be generalizable to other immigrant groups in
Taiwan, since the baseline demographic criteria includ-
ing educational attainment, the rate of NHI coverage,
and employment status were not reciprocal between the
two groups, so the conclusions that can be drawn from
the results are limited.
Conclusion
Although the study has some limitations, it had
strengths in demonstrating that there was no significant
difference between the two groups in mean infant body
height, body weight, or head circumference and those
obtained from the WHO. Furthermore, there were no
significant differences between new immigrants and
Taiwanese women in postpartum body size, sleep dis-
turbance, exclusive breastfeeding rate, vaccinations, and
management of post-vaccination adverse effects. A high
percentage of Taiwanese infants were delivered by cae-
sarean section and the women complained of insufficient
sleep. Immigrant women received health information
from non-healthcare providers; they also received fewer
antenatal examinations and less spouse-accompanied
participation in learning programs for infant care, and
provided less stimulation for infant development. Future
studies are required that will incorporate a comparative
approach for different populations with larger sample
sizes into the study design.
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